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BACKGROUND: Intestinal inflammation associated with inflammatory bowel 
disease (IBD) is typically characterized by an inflammatory cell infiltrate 
and pro-inflammatory cytokine production. Of particular interest, the 
frequency of colony stimulating factor-1 (CSF-1 ) -expressing cells is 
increased in active lesions. In this study, we have investigated the role 
of CSF-1 in mucosal inflammation, using a murine model of 
colitis induced by dextran sulfate sodium (DSS). METHODS: A neutralizing 
anti-CSF-1 antibody was administered to Balb/c mice that 
received DSS in their drinking water. Signs of colitis, such as clinical 
disease score, cellular infiltrate, and cytokine production, were assessed. 
RESULTS: Administration of a neutralizing anti-CSF-1 antibody 
significantly inhibited DSS-induced colitis. Clinical symptoms, such as 
weight loss and the appearance of diarrhea or fecal blood, were reduced by 

***CSF*** - blockade; histologic scores were also improved. The 

cellular infiltrate of macrophages and T cells was inhibited and a trend 
toward reduced production of pro-inflammatory cytokines was noted. 
CONCLUSIONS: This is the first study to demonstrate that CSF-1 
plays an important role in mediating intestinal mucosal inflammation and 
therefore may prove to be an attractive therapeutic target for intestinal 
diseases such as inflammatory bowel disease. 
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ABSTRACT: BACKGROUND & AIMS: Enterobacter ia have been implicated in the 
pathogenesis of inflammatory bowel diseases (IBD), and reported to be 
essential for the initiation of experimental murine ***colitis*** 
Mucosal macrophages (mM Phi) are also related to the pathogenesis of 
IBD by secreting both inflammatory and inhibitory cytokines 
in response to enterobacteria . Because mM Phi differentiates into two 
different phenotypes under macrophage colony-stimulating factor (M- 
CSF) or granulocyte-macrophage colony-stimulating factor (GM-CSF), 
we speculate enterobacteria may modulate intestinal inflammation through 
different CSF induction in the intestinal mucosa. However, there is no 
report how changes of bacterial flora affects CSF expression in vivo. In 
this study, we compared CSF expression in the intestine under germ free 
(GF) or specific pathogen free (SPF) condition. We also examined effects 
of specific enterobacterial colonization on CSF expression in GF mice. 
MATERIALS & METHODS: We used male IQI mice bred under GF or SPF 
conditions. Jejunal, ileal and colonic mucosa were removed. Messenger RNA 
of M-CSF, GM-CSF, M-CSF receptor, GM-CSF receptor 

and TNF-alpha were measured by quantitative RT-PCR. The expression of 
adhesion molecules in the ileal mucosa were evaluated by 
immunohistochemistry . In some GF mice, Bifidobacterium bifidum or 
Bacteroides vulugatus was inoculated and changes of CSF expression were 
evaluated after 21 days. RESULTS: In colonic mucosa, GM-CSF expression 
significantly decreased and GM-CSF receptor expression decreased slightly 
in GF mice compared with SPF mice, interestingly, on the other hand 

_ ***qsf*** expression increased slightly in GF mice. TNF-alpha 
expression was significantly suppressed in GF mice, comparable with the 
deviation to _ ***Qgp*** dominant environment in GF condition. 

Immunohistochemical study revealed the significant increase in 
infiltration of CD4+ and beta 7-integrin+ cells and expression of 
MAdCAMl+ vessels in SPF mice than GF mice. Even after inoculation of 
enterobacteria in GF mice, however, there was no sign of inflammation and 
both bacteria significantly decreased GMCSF receptor expression, while 
M-CSF receptor expression increased slightly, maintaining the 
enhanced M-CSF dominance, In the jejunal or ileal mucosa, 
effects of enterobacteria to the M-CSF deviation was less 
dominant than in the colonic mucosa. CONCLUSIONS: Results suggest that 
intestinal microflora regulates cytokine production and adhesion molecule 
expression via modulation of _ ***Qgp*** and GM-CSF expression. The 

M-CSF dominant environment in GF mice may be related to the 
decreased inflammatory cytokine response, thus giving us a suggestion of 



CSF as one of * * *therapeutic* * * targets for ***ibd**' 
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ABSTRACT: Glucocorticoids inhibit the expression and action of most 
cytokines. This is part of the in vivo feed-back system between 
inflammation-derived cytokines and CNS-adrenal produced corticosteroids 
with the probable physiological relevance to balance parts of the host 
defence and anti-inflammatory systems of the body. Glucocorticoids 
modulate cytokine expression by a combination of genomic mechanisms. The 
activated glucocorticoid-receptor complex can (i) bind to and inactivate 
key proinflammatory transcription factors (e.g. AP-1, NF-kappa-B) . This 
takes place at the promotor responsive elements of these factors, but has 
also been reported without the presence of DNA; (ii) via glucocorticoid 
responsive elements (GRE) , upregulate the expression of cytokine 
inhibitory proteins, e.g. I-kappa-B, which inactivates the transcription 
factor NF-kappa-B and thereby the secondary expression of a series of 
cytokines, (iii) reduce the half-life time and utility of cytokine mRNAs . 
In studies with triggered human blood mononuclear cells in culture, 
glucocorticoids strongly diminish the production of the 'initial phase' 
cytokines IL-l-beta and TNF-alpha and the 'immunomodulatory' cytokines 
IL-2, IL-3, IL-4, IL-5, IL-10, IL-12 and IFN-gamma, as well as of IL-6, 
IL-8 and the growth factor GM-CSF. While steroid treatment broadly 
attenuates cytokine production, it cannot modulate it selectively, e.g. 
just the TH-0, the TH-1 or the TH-2 pathways. The production of the 
'anti-inflammatory' IL-10 is also inhibited. The exceptions of steroid 
down-regulatory activity on cytokine expression seem to affect 'repair 
phase' cytokines like TGF-beta and PDGF. These are even reported to be 
upregulated, which may explain the rather weak steroid dampening action 
on healing and fibrotic processes. Some growth factors, e.g. G-CSF and 

_ ***qsf*** , are only weakly affected. In addition to diminishing 
the production of a cytokine, steroids can also often inhibit its 
subsequent actions. Because cytokines work in cascades, this means that 
steroid treatment can block expression of the subsequent cytokines. The 
blocked cytokine activity does not depend on a reduced cytokine receptor 
expression; in fact available in vitro investigations show that while the 
cytokine expression is blunted, its receptor is upregulated. The cellular 
studies presented here may represent the maximum potential of steroids to 
modulate cytokine expression in human mononuclear cells. It remains to be 
determined by clinical-experimental studies how effective cytokine 
modulation can be achieved in situ in inflamed bowel by systemic or 
by topical steroid * * *therapy* * * . Such studies may also answer whether a 
blocked cytokine production/action is the key or just a secondary 
mechanism behind the unique efficacy of steroids in active inflammatory 
***bowel*** disease. 
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Mucosal macrophages have been implicated in the pathogenesis of 
inflammatory bowel disease (IBD). Macrophage-colony stimulating factor ( 
M-CSF) influences monocyte/macrophage proliferation, 

differentiation, and activation. Serum levels are increased in active IBD, 
but little is known about its role in mucosal inflammation. This study was 
undertaken to determine the distribution, frequency, and level of M- 

***CSF*** expression in normal and IBD-affected intestine. RNA and tissue 
were studied from patients with Crohn's disease (CD) and ulcerative colitis 
(UC) as well as from histologically normal colon. Tissue from intestinal 
tuberculosis and ischaemic colitis patients served as controls. ***m*** 
CSF mRNA and protein were examined by semi-quantitative reverse 
transcriptase-polymerase chain reaction (RT-PCR) , in situ hybridisation, 
and immunohistochemistry , respectively. _ ***Qgp*** mRNA and protein 

were detected in histologically normal intestine, but their expression was 
largely confined to the mucosa. In active IBD, the frequency of 
CSF-expressing cells was significantly increased and their 
distribution markedly altered, although no increase in mucosal M- 

***CSF*** mRNA levels in intestinal tissue was observed. The changes were 
not specific to IBD, as there were similar findings in intestinal 
tuberculosis and ischaemic colitis. The marked alteration observed in 
M-CSF expression in IBD and the importance of this cytokine in 
stimulating macrophage functions suggest that M-CSF may 

contribute to the pathogenesis of the IBD lesion. Copyright (c) 2001 John 
Wiley & Sons, Ltd. 
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Background and Aims: Fibrosis is a major complication of inflammatory 
bowel disease (IBD), which may be mediated by the intestinal fibroblast. 
Our aim was to isolate and characterize mucosal fibroblasts from 
histologically normal intestine (control), ulcerative colitis (UC), 
inflamed Crohn's disease (CD), and fibrosed CD intestine. Methods: 
Fibroblasts were characterized by light and electron microscopy and 
immunohistochemistry . Fibroblast collagen secretion and proliferation were 
determined by SUP 3H-proline and SUP 3H-thymidine incorporation, and the 
effects of exposure to interleukin (IL)-lbeta, basic fibroblast growth 
factor (bFGF) , platelet-derived growth factor (PDGF) , transforming growth 
factor (TGF)-betal, insulin-like growth factor (IGF)-l, and macrophage 
colony stimulating factor ( ***m*** - ***CSF*** ) were determined. Results: No 
difference in doubling time was observed between the fibroblast populations 
from UC and CD intestine. All proliferated faster than fibroblasts from 
control intestine. Collagen secretion from IBD fibroblasts, independent of 
type, was increased compared with control fibroblasts and PDGF, bFGF, and 
TGF-betal-induced collagen secretion from IBD fibroblasts. Conclusions: 
These results suggest the presence of an activated subpopulation of 
fibroblasts in both UC and CD tissue irrespective of the presence of tissue 
fibrosis or disease type. 



